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SUMMARY

This research is a continuation of the earlier study of thinking ability of four-year
old children and it is limited to a study of white three-year-old children from English
speaking homes.

The project is designed to seek answers to the following questions:

1. Is it possible to identify and appraise differentially in a three-year-old child
mental operations and responses similar to the ones found in four-year-old
children in the first study? Are there similar findings in regard to the develop-
mental pi,',ture of children in convergent productive thinking as contrased to
divergent productive thinking?

2. As was true of four-year olds, is there a tendency for little growth during the
entire year range for three-year-old children in divergent productive thinking?
And is there a tendency in three-year olds to show more striking gains in con-
vergent production during the year, with children showing progressively more
mature responses with an increase in age, as was evident at the four-year-old
level?

3. Do we also find that children whose mothers are college graduates show more
ability in general reasoning, as was the case with our four-year-old sample?

Designed to help us answer the questions of relation of the environmental influences
to test performance of these three-year olds, a questionnaire was asked of the mothers
in an interview by the examiners. This questionnaire attempted to gain a glimpse of
certain environmental aspects that might be related to the three-year-old child's ability
to perform these operations.

This investigation involved the use of a test instrument for evaluating the thinking
activities of young children. Some of the more difficult items for four-year olds were
omitted, and other similar less difficult test items were added to give a balanced picture
of the mental abilities to be sampled for three-year olds. Several of the test items
that have been shown to have "factor invariance" in the thinking abilities in which
we were interested were included in our test instrument.

Test protocols were obtained for 416 children between the ages 3-0 to 3-11. Approxi-
mately one-half of the tests were obtained from the Detroit metropolitan and the other
half from the Phoenix-Tempe, Arizona, area. The collection of test protocols in Detroit
was supervised by our consultant, Leland H. Stott, who was one of the two investigators
in the previous study of four-year-old children.

The questionnaires were completed for 260 mothers of the three-year-old children,
since this phase of the research was not initiated until the research funds were available.
Since 156 test protocols were obtained earlier, it proved to be not feasible to get the
related questionnaire data for these children.
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The subjects were selected in such a manner as to insure a fair representation of three
general levels of education of their mothers. One-fourth of the mothers were to be
college graduates, one-half were high school graduates, and one-fourth were to have
only ninth grade or less education. However, due to the difficulty of locating this
last category of mothers, only 60 or less than one-sixth of the children had mothers
who were at this lowest educational level.

The examiners who did the testing were all capable individuals with adequate training
in psychology, with keen interest in the project, and with ability to work with children.

Scoring procedures were carefully worked out and the scoring of the protocols was done
by the investigator. The scores were tabulated for computer card punching.

The programming and computer work was done under the direction of our consultant,
Philip Merrifield, who also was responsible for the computer work done on the four-
year olds. This study of three-year olds paralleled in large measure the earlier one.
The work involved correlation and factor analysis.

Principal factors were extracted. Although these axes were machine rotated to the
Varimax criterion, graphic rotations led to more meaningful simple structure and were
used in factor interpretations. Factor scores were then computed.

Finally a correlational analysis was made of the children's thinking abilities (factor
scores) and the environmental variables obtained through the questionnaire.

Findings:. In the analysis of our data, six specific sorts of thinking ability were identi-
fied. Two of these were of the convergently productive sort, Convergent Figural Thinking
(involving visual judgment) and Production of Figural Unitilspeediness in spatial model-
ing). Two of the abilities were of the divergent variety, Ideational Fluency - largely
involving ideas expressed verbally; and Spontaneous Flexibility (originality). There

was also one factor of General Reasoning (involving language comprehension and ac-
curacy in following directions) and one factor which was labeled Dexterity - or fine
muscular control. These factors parallel these found at the four-year-old level. There

were a few test items which split with two significant factor loadings. This was true,
also, of the tests for four-year olds, in our earlier study.

A correlational analysis was made including the six thinking ability factors and 11
items from the questionnaire. These were: age, sex, education of father and of mother,
the occupation of father and of mother, the amount of time the father spends in the
home, the type of nursery school, and the amount of time spent there, the amount of
time per week that the mother spends reading to her three-year old, and, finally, an
item to see if there were a difference in the two geographic centers.

The findings for the relationship of the questionnaire items with the factor scores for
these three-year-old children were varied. There was no overall sex difference except
for a slight superiority of girls over boys in ideational fluency. There was a consistent
relationship between score and age with the exception of originality scores, which did
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not increase to a comparable degree. This agrees with the four-year-old finding that
originality does not increase throughout the four-year age range.

No relationship was found between the mothers who read to the child and those who
did not, although most mothers read at least sometimes to the child. The time the
father spent in the home was not related to the factor scores. No relationship was
discovered with the type of child care program attended but the length of time spent
in these programs was related to higher scores in Ideational Fluency and Originality.

The most striking relationships found were those between level of education, environ-
mental experience, and some aspects of thinking ability. The children, whose mothers
were full time in their home with no other job but that of homemaker, tended to show
less ability in visual and spatial manipulation than do children whose mothers are not
in the home full time. In other words, it is likely that these children are more protected
and assisted in their manipulative problems than are the children who are more likely
to be on their own. This trait is found, also, with children whose fathers are in business
and professional pursuits. These children, however, have higher scores on Ideational
Fluency, which may indicate that the home environment and expectation for these
children are more oriented to verbal competence and less to mechanical or spatial
problem solving.

From the point of view of the amount of education of the parents, those fathers who
have had any amount of college experience at all had children whose scores were
significantly higher in figural tasks (convergent figural thinking) than the fathers with
less education. On the other hand, it is interesting that those mothers who had high
school or college experience had children showing superiority in all factor scores except
Psychomotor Dexterity in which the children of mothers who had no more than ninth
grade education excelled.

From these findings, it would seem quite possible that socio-economic status is a con-
tributing or at least a concomitant factor here. The whole environment seems set by
the mother and her interests and pursuits.

The area in which these children lived seem to have some differentiating qualities,
although it may be that the examiner differences or selection differences are the de-
terming relationships, but at least it was found that the children from the Detroit area
showed higher scores in general reasoning than did those from the Western sample.
While the children from the Phoenix and California samples had higher scores in Con-
vergent Production and in Originality, there was no regional difference in Ideational
Fluency.

It was plainly evident, for three-year-old children as well as for four-year-old children,
that there are types of thinking ability. Further study of this aspect of the research
is to be continued in the two later research proposals.



The Relation of Certain Home Environmental Factors
to the Thinking Abilities of Three-Year-Old Children

INTRODUCTION

Purposes and Objectives of the Overall Research Program

The investigation reported at this time k the third in a series concerned with mentalfunctioning and its development in early childhood. Our overall program involves fourmain objectives. First, it seemed important to obtain a realistic view of the currentmental testing situation with reference to young children.

Secondly, another major purpose was to investigate the "structural" nature of preschoolmentality. Much was already known concerning the structural components of the youngadult intellect (Guilford, 1967). A number of factor-analytic studies have also beenmade at various school age levels (McCartin and Meyers, 1966; Merrifield, Guilfordand Gershon, 1963). However, there is a paucity of empirical evidence regardingthe extent to which differentiation of specific mental functions has already taken placeat age levels below six years. Our specific interest in our first study (Stott and Ball,
1965) was to determine what mental operations are involved in the children's responsesto the widely used tests of intelligence. 'o what extent would different scales elicitthe same pattern of abilities (show the same or different ability-factor content) atparticular preschool age levels? To what extent would each particular test involvethe same pattern of abilities in children at different age levels? These two majorobjectives were main concerns of the first project of our series.

The third objective devolved upon the fact that the earlier commonly used tests had
been constructed in terms of outmoded conceptions of the structure of mentality andits development. In recent years, with the development of newer, more efficient
techniques and facilities for statistical analysis, much has been learned about the
structural nature of the human intellect. In the well known Guilford model (Guilford,1967), for example, three equally important aspects of specific ability are postulated:process or operation, content or medium of the object of thought, and the nature andform of the object or product of thinking. Each ability is describable as the confluenceof one kind of process, one kind of content, and one kind of product (Guilford, Green,
Christensen, Hertzka and Kettner, 1954; Hoepfner, Guilford and Merrifield, 1964;Merrifield, in Klausmeier and Harris, 1966). We chose to differentiate kinds of processand particularly to contrast cognition, convergent productive thinking, and divergentproductive thinking. Secondarily, we focused on the distinction between semantic
(meaning of words) and figural (spatial configuration) kinds of content.

In order to determine more adquately whether and to what degree these various abilities
have become differentiated in children at the range of preschool age levels, it wasobviously necessary to obtain data derived from test items specifically designed to revealthe presence and the functional level of these abilities. To make a contribution in this
area was a third research objective.
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Fourthly, we were also much concerned with the questions of the extent to which cul-
tural and home-environmental factors influence the differential development of mental
functioning during these early years of childhood. More and more emphasis in recent
years has been given among child development researchers to the importance of adequate
and appropriate stimulation in early cognitive development. The assumption is that
the amount and quality of mother-child interaction is a crucial factor (Bernstein, 1960;
Deutsch, 1964; Hess, 1964; Hess and Shipman, 1965). To obtain some evidence on
this important question was a further purpose of our research program.

A final objective as the result of these separately developed series of research studies
is to develop and standardize tests for the measurement of the various specific mental
functions and abilities which characterize the different preschool age levels (ages two
to six years).

Ana Iris of the Present Protect

Our specific purposes in this present study were (1) to investigate more thoroughly the
three sorts of mental operation, or modes of thinking in young children, which have
been labeled "divergent production,""convergent production" and "cognitive thinking"
as they are manifest in three to four-year-old children and to compare these results
with those obtained in our previous study of four to five-year-old children and (2) to
investigate the relationship between children's abilities, and their mothers' and fathers'
level of education, their age and sex, the occupation of their mothers and fathers,
the amount of time the father spends in the home, the type of nursery school and the
amount of time per week that the mother spends reading or playing with her three-
year-old, and, finally, an item to see if there were any difference in the two geographic
centers.

Divergently Productive Thinking

Situations commonly arise throughout life which call for a type of thinking which pro-
duces a variety of appropriate reactions, involving alternative courses of action.
Volume of appropriate and meaningful output is often demanded. This particular cate-
gory of thinking has been well identified and described as an aspect of human ability.
Various divergently productive abilities have been described in a number of investi-
gations of "creativity." In this connection, Guilford (1967) wrote:

Certain hypotheses about abilities that should be of special relevance
for creative thinking (Guilford, 1950) led to the search for abilities
having to do with fluency of thinking and flexibility of thinking,
abilities concerned with the ready flow of ideas and with readiness
to change direction or to modify information. The first large factor
analysis that was aimed at the investigation of these hypotheses
(Wilson, et al, 1954), and others that have followed, have found
not one kind of fluency factor but three, not one kind of flexibility
factor but two, besides a factor that was called by the term originality.
(p. 138)



From these and more recent studies, the category of divergent production abilities
includes previously called fluency, flexibility, originality, and elaboration.

At least two of the specific abilities belonging to this category have been verified in
six-year-old children (Orpet and Meyers, 1965; McCartin and Meyers, 1967) and at
certain preschool levels (Stott and Ball, 1965). This divergent type of thinking is
frequently observable in children during sociol and dramatic play. The tests included
have been designed to standardize a samp' of this type of activity.

Richness of imaginative production and wealth of ideas (flexibility and ideational
fluency) vary widely even among preschool children, and, of course, a relatively
high level of this divergent production ability marks the "leader" among children
(Stott, 1962).

Convergent Productive Thinking

The second type of thinking activity with which we are concerned is convergently
productive in its orientation. Throughout life, one must cope with situations which,
in each case, require a particular correct solution. Early in the child's life, he is
asked to perform specific functions and to follow specific directions. His effort and
thinking in each case must "converge" - be directed toward a single desired end,
or a particular correct answer. Again, individual differences are evident at any age
level in this ability category.

It is interesting to note that, even though problem solving ability of convergent pro-
duction is a very common kind of mental functioning, it is one of the least explored
aspects of the intelligence of young children (Guilford, 1967, p. 171). In the few
available studies, convergent production factors have bee:i suggested at age 14
(El -Abd, 1963), at age six (McCartin and Meyers, 1966) and in certain tests at pre-
school ages (Stott and Ball, 1965) .

As was stated above, little is known concerning the changing structure of mentality
in early childhood in terms of hypothesized specific abilities. Few attempts have been
made heretofore to provide testing procedures or measuring scales for the investigation
of abilities of preschool children from the point of view of the "structure of intellect."

Cognition

Some of the test items were designed to call for a third kind of mental functioning which
corresponded to the type Guilford labels cognition. "The factors of cognition," he
says (p0 4, 1957), "have to do with the becoming aware of mental elements or constructs
of one kind or another. In the tests of these factors, something must be comprehended,
recognized, or discovered by the examinee." Guilford indicates that factors of certain
kinds of verbal tests have analog factors dealing with figural and perceptual kinds of
tests; that is, they tend to pair off according to the mental functioning required for
the tests.
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We hypothesized that the tasks involving this cognitive kind of ability in our series
were the relations aspect of the Block Sorting test, the comprehension aspect of the
Word Meaning, test, the discovery aspect of the Hidden Figures test, and such tasks
as the Little Pink Tower and the block building tests labeled Three and Six Cube
Pyramids. These also involved production as well as comprehension and possibly could
be more related to convergent production factors. This only our factor analysis of the
data to be collected would clarify.

GENERAL PROCEDURES

The Research Instrument

Our first task was to revise the test items previously stepped down in difficulty for use
with four-year-old children so that they would be suitable for three-year-old children.
Most of the items could be retained with the understanding that they would be more
difficult at the three-year level. It was necessary to eliminate those which were too
difficult or to reduce their difficulty by different administration and scoring. For
example, the test Round Things, which had proved difficult for four-year olds (since
many of them obviously did not know the meaning of round), was revised by adding
a sheet with eight drawings of familiar objects, four of which were round. Then each
child was asked to point out the objects which were round. This gave an idea of whether
the child of three years knew the meaning of round. Then he was requested to name
other things which were round. The Action Agent and Agent Action items were revised
by asking less difficult questions. Instead of asking the three-year olds to copy a star
and a diamond, they were asked to copy a line, circle, and cross, much easier tasks.

Some items were eliminated because they seemed to be less valuable than we had hoped;
others were changed because our experience with four-year olds showed us that changes
would be desirable. Then more items were added to give substitutes for the omitted
items. These were usually less difficult. One item added was the Nest of Cubes as

part of the Following Directions test and the directions for placing the small cars were
reduced in difficulty. A Face Completior test was added to the Drawing Completion
tests. The Wallin Pegboard B, which had been shown in the Merrill-Palmer Scale to
be interesting and valuable for three-year olds, was added. The 12sErciy Matching
game, which preliminary tests for four-year olds had proved to be too easy, was added
to the list for three-year olds. To the Block Building test we added the building of a
Straight Tower, which we had previously found to be interesting even to two-year olds,

but too easy for four-year olds. Finally, we added the Dot Test, which probably would
have been satisfactory for four-year olds, and which we expected to introduce later
into the four and five-year sequences if it proved satisfactory for three-year olds.

The fist of items finally chosen for the study of three-year-old functioning is shown in

Table 1. The hypothesized factor identifications for the different probable aspects of
the items meaning in each case are also suggested. It was aimed to arrive at a test
composite which was not too long or too fatiguing for the young child. The interest
value of the tests was a factor in determining their retention and, if our experience
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TABLE 1

List of Variables in Factor Analysis

Variable Number Item Name

1 Little Pink Tower
2 Hidden Figures
3 Straight Tower
4 Three Cube Pyramid (time)
5 Six Cube Pyramid
6 Fist and Thumb
7 Thumb and Finger
8 Decroly Matching
9 Wallin Peg Board B (time)

10 Nest of Cubes
11 Direction Test, Part 1 - Naming of Objects
12 Food Naming
13 Drawing Completion A (moon face)
14 Copy Line, Circle, Cross
15 Drawing Completion B (block completion)
16 Drawing Completion C (cutting a pie)
17 Round Things
18 Block Sorting A
19 Block Sorting B
20 Block Sorting C
21 Word Meaning
22 Action Agent
23 Agent Action
24 Stick Test A (copying patterns)
25 Stick Test B
26 Ambiguous Forms (ideas)
27 Ambiguous Forms (elaboration)
28 Dot Test A
29 Dot Test B (following directions)
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with four-year olds indicated some lack of interest value, even if they were possibly
significant in their capacity for differentiation of ability, they were eliminated or
altered to add interest value.

As can be noted in Table 1, some items were included which clearly involved cognitive
thinking. It was intended to have an equal number of convergent productive and diver-
gent productive types of test item, and a few others which were judged to involve
cognitive thinking. Altogether, there were 18 test items, some of which had, poten-
tially, combinations of convergent, divergent and cognitive components, . Such test
items were Stick Tests A and B, Round Things, Directions Test, and the Action Agent
and Agent Action tests. While the list of items may seem long, each item required
only a brief response time; thus, it was found to be possible to maintain the child's in-
terest with a suitable combination of tasks for the three-year-old child.

For administration, the tests were assembled in a sequence which was judged to be fa-
vorable for maintaining the child's interest. A test record booklet was provided with
adequate space for recording the child's verbal responses and comments as well as his
behavior during the test.

A manual of instructions for administration of the tests was set up for the use of the
examiners. (See Appendix I.)

Selection and Training of Project Personnel

A search was made for qualified individuals who were available to assist with the data
collection. Some of those who had tested the four-year olds were still available,
although, during the passage of time, several were no longer in the area. All of the
persons chosen had at least a master's degree in psychology. It was desirable to find
those with experience with young children and liking for them and with ability to gain
rapport with them. We were fortunate in obtaining at each center a well qualified and
interested person to serve as facilitator and coordinator who located sources of child
subjects and made arrangements with mothers and nursery schools for the testing.

Selection of Subjects

In order to limit the problem somewhat in terms of number of variables, it was decided
to control the factors of race by using only English speaking, white children in this
particular study. No attempt was planned to control for or study the effects of social
class per se, but, since the preschool child generally is in closest association with
his mother, his cognitive development is largely shaped by the quality of stimulation
his mother provides. Since it seemed possible that some part of this stimulation might
depend upon the level of his mother's education, it was decided to include the mother's
educational level as a selection criterion. Three levels of education were arbitrarily
chosen - ninth grade or less, high school graduation, and college graduation.
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Since there were two bases of operation of this project, we planned to select an equal
number of subjects at each center. Table 2 gives the actual distribution of the subjects
tested. As can be seen from this table, 227 boys and 189 girls, a total of 416 children,
were included in this study.

Procedures for Scoring the Test Items

Certain of the test items were timed and offered no difficulty in scoring. However,
many of the items required careful study to determine an appropriate method of scoring.
This was done independently by the investigator and Leland E. Stott, a consultant,
and the determination of the final scoring was arrived at through conference with the
purpose of making it as noncomplicated and objective as possible. The 416 protocols
were scored and checked. The data as collected and scored were transcribed from
the original tabulation sheets to a form more convenient for the preparation of the
punched cards.

In the early tabulation process, it was discovered that several of the time-to-completion
distribution of scores were skewed, and they, therefore, were transformed by C scaling
to more suitable distributions. Other scores were entered in their natural form.

In order to ascertain that the requirements of the Pearson-r were met, and to provide
scores in a form appropriate to later use, a scheme was devised to transfer each measure
into the closest possible approximation of a Gaussian five-category scale. Following
the area transformation procedures typically used in developing C scale or stanine scores,
five categories were defined as having their limits the following cumulative proportions:

Value Limits (cp) cn

1 .0000 - .0667 26
2 .0668 - .3084 119

3 .3085 - .6914 269
4 .6915 - .9331 360'
5 .9332 - 1.0000 386

Even in so large a sample, it was not possible for every test to apportion the responses
exactly in the frequencies shown. The rule was to assign persons to the five categories
so that the overall deviation frequencies would be minimized.
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TABLE 2

Distribution in Terms of Geographic Location,
Mothers' Educational Level, and Sex of Children Tested

Area Mothers' Education Boys Girls Totals

Midwestern sample Ninth grade or less 23 8 31
High school 56 56 112
College 34 30 64

Subtotals 113 94 207

Western sample Ninth grade or less 31 10 41
High school 57 58 115
College 26 27 53

Subtotals 114 95 209

Totals All levels 227 189 416

Because of incomplete data, 30 cases were eliminated, reducing the number
to 386.
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ANALYSIS AND FINDINGS

The Factor Analysis

The intercorrelations among the scaled values for the 29 test item scores (N = 386)
appear in Table 3. Principal factors were extracted using the Burroughs installation
at the Computer Center, Kent State University (as were all other major computations).
The details of the computations, including writing some new programs, were the primary
responsibility of Louise Podojil, of the Graduate Staff of the Bureau of Educational
Research, Kent State University. The initial estimates of communalities were the highest
correlation of a variable with any other. The program used iterated until stable commu-
nalities were obtained for a specified number of factors, in this case, seven.

The seven principal factors obtained are presented in Table 4. It will be noted that
the lowest eigenvalue (root) for these seven components is only .3957, quite a bit below
the values frequently recommended. However, in this study, some logically distinct
factors were represented by only two or three measures; thus, the choice to accept
components with relatively small eigenvalues seems justified.

The sum of the eigenvalues for the first seven factors is very nearly the sum of the

communalities. (This criterion is suggested by Harman, 1967.) It is analogous to
retaining components with eigenvalues greater than one when one is the initial diagonal
entry.

The first seven factors were rotated to meet the varimax criterion and then, after in-
spection, the second and seventh in Table 5 were rotated to provide more appropriate
interpretation of the factors while retaining hyperplanar scope. The results, which
appear to meet the intuitive notions of simple structure and to exhibit factors which
are interpretable rather easily, are shown in Table 7, which is identical to Table 6

except for factors two and seven.
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Factor Interpretation

The factors in the best seven-factor solutions, with their significant factor loadings,

follow below. Loadings of .30 or more absolute value are included plus, in parentheses

at the end of the list, those loadings for items which nearly approximate this minimum

and which seem logically to bear relationship to the factor.

Factor A - Convergent Figural Thinking (NFS) 19% of variance

Loading Variable No. Task

.57 15 Drawing Completion B (block completion)

.47 29 Dot Test B (following directions)

.45 13 Drawing Completion A (moon face)

.45 14 Copy Line, Circle, Cross

.43 16 Drawing Completion C (cutting a pie)

.38 8 Decroly Matching (contours rather than labeling)

.32 24 Stick Test A (copying patterns)

.31 2 Hidden Figures

Hyperplane: 1, 3, 6, 17, 19, 25

Since the Drawing Completion tests A, B and C all have similar high loadings, it is

indicated that the scores for the three items can be combined and, from these, a cor-

rected average can be used for the final scoring of these items.

This group of measures was quite easily identified. All involve production of a clearly

defined percept. Most percepts are sufficiently complex to warrant the category of

systems, at least considering the age of the examinees. Perhaps a more popularly

meaningful name for this factor is ability to organize spatial systems, a variety of

convergently productive thinking. This factor is similar to Factor A in the preceding

study of four-year-old children.
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Factor B Fluency (DMU) - Divergent Production of Semantic

The varimax solution yielded the loadings on this factor shown below. It
clearly divergent production in the semantic content domain, although it
both units and implications.

Loading Variable No. Task

.69

.63

.62

.58

.39

.36

.31

.29

3 Agent Action
22 Action Agent
21 Word Meaning
12 Food Naming
26 Ambiguous Forms (ideas)
11 Boxes and cars (directions test, Part 1)
25 Stick Test B
14 Copy Line, Circle, Cross

Hyperplane: 1, 4, 5, 7, 9, 15, 16, 17, 20

Units

is rather
contains

Factor BB (DMU) - A Suggested Revision

In an attempt to add interpretability to this factor and to Factor G, a graphic
rotation of the varimax positions of those two factors was made. The resulting
Factor BB (DMU) is presented below:

Loading Variable No. Task

.48 12 Food Naming

.46 23 Agent Action

.44 19 Block Sorting B

.39 21 Word Meaning

.38 6 Fist and Thumb

.36 22 Action Agent

.32 14 Copy line, circle, cross

Hyperplane: 3, 4, 7, 10, 15, 26, 27, 28, 29

However, in comparing the two alternatives, the choice is difficult. The order in
BB has some advantages, but one must still accept Fist and Thumb in lieu of Boxes and
Cars, neither of which seems particularly related to Ideational Fluency. The choice
with respect to Factor G is less ambiguous, as will be seen later.

The resultant factor is clearly Ideational Fluency in the classic form. It is simply the
ability to produce a variety of ideas in words.

The similarity of this factor with the other divergent production Factor G implies the
children who are verbally fluent may also be imaginative and original.
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Factor C - Dot Test Special

Loading Variable No. Task

.68 28 Dot Test A
,35 29 Dot Test B

(.24 25 Stick Test B)

No interpretation other than specific task is made, This will not be included in
the final factor naming.

Factor D General Reasoning and Spatial Modeling

This factor can be broken up into two sections: (1) those involving timed tests
for which the scores are reflections of time scores - the shorter the time, the higher
the score; and (2) spatial modeling, following directions - scores on basis of ade-
quacy of response.

(1) Loading Variable No. Task

.50 10 Nest of Cubes (time)

. 46 1 Little Pink Tower (time)

. 38 9 Wallin Peg Board B (time)

.32 4 Three Cube Pyramid (time)

(2) .43 8 Decroly Matching (following directions)
.38 11 Boxes and Cars (directions test)
.37 24 Stick Test A (following directions)
.31 2 Hidden Figures (pointing out hidden objects)
.31 18 Block Sorting A (highest loading on this item -

following directions)
(.28 21 Word Meaning)

Hyperplane: 3, 12, 16, 17, 20, 25, 28

It may be that the timed tasks (1, 4, 9, 10) involve a substantial amount of reasoning
at age three. While this finding might be thought to support a "branching" model for
intelligence, it might also suggest that we should devise simpler tasks for spatial modeling.

The hyperplane of this factor is broad, including representatives of most other factors.

The familiar label General Reasoning seems a useful name for this constellation of tasks.
Following complicated directions and seeing relational alternatives are typical represen-
tatives.

The factor involving timed tests was separated from the spatial modeling - following
directions tasks - in our study of four-year-old children. Typically, the Little Pink
Tower is found in Factor NFU as it occurs in the previous study; its appearance in this
grouping is one of the few divergences from the findings of that factor analysis.



Factor E - Production of Figural Units (NFU) 14% of variance

Loading Variable No. Task

.53 17 Round Things

.41 7 Thumb and Finger (making round with finger).

.36 27 Ambiguous Forms (elaboration B)
,34 2 Hidden Figures
.33 5 Six Cube Pyramid (compare with Three Cube Pyramid

- Factor D)
(It is not so much a reasoning task but a difficult
perceptual task, failed by most three-year olds.)

.32 26 Ambiguous Ideas A

.30 24 Stick Test A

Hyperplane: 3, 9, 15, 18, 19, 25, 28

This factor seems something like Factor D in four-year olds in that their hyperplanes
are similar. Note that the psychomotor component may be "necessary but not sufficient."

Developmental phenomena do not necessarily insist that the same task is evaluated the
same at different age levels. For example, since the Six Cube Pyramid represents great
difficulty at the three-year level and much more percentage of success at four and
five years of age, it is to be expected that different factors may be involved.

The Round Things item does not appear to be a satisfactory test for three-year olds.
It needs revision in scoring procedure, which will be done when the test results are
combined for the three age levels - three, four and five years.

Factor F - Dexterity. - Psychomotor Control

Loading Variable No.' Task

.44 3 Straight Tower

For two-year olds, this item might have a different factor significance, but for
three-year olds it represents skill in placing one block on top of another, making
a tower. The higher the tower, the greater the skill in balancing and placing
the, blocks. While other tasks in this series involve dexterity, the psychomotor
components are "necessary but not sufficient." (See Factor E.)

Hyperplane: 1, 5, 6, 7, 9, 10, 11, 15, 16, 17, 21, 23, 27, 28

This item is judged to be maturational in nature. Compare the psychomotor control
tests at the four-year level. They are Thumb and Finger Opposition and Fist and Thumb,
which are also maturational but are definitive for four-year olds, as shown in previous
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studies (Stutsman, 1931). This is the clearest factor in terms of its separation from the
other six in this battery, and its hyperplane includes a representative of each of the
other factors.

Although this manipulative task involves control of fine muscles, it, too, requires
mental operations, but apparently not in a differentiating way. Similarly, performance
on "intellectual" tasks require motor skills for their execution; yet, in this sample, those
skills, for example speech, are not differentiating. Nevertheless, it must be pointed
out that, while many of the test items in this study are concerned with the manipulation
of objects, it is obvious from the factor analytic findings that they cannot be simply
regarded as purely motor tasks. The fact that those tests involving motor responses are
in the same factors as those involving what are often labeled "intellectual" indicates
the major mental activity is similar and independent of the mode of expression.

Factor G - The Varimax Rotation

The varimax solution yielded the following ambiguous results for Factor G:

Loading Variable No. Task

.40 19 Block Sorting B

.36 6 Fist and Thumb

.32 20 Block Sorting C
-.36 26 Ambiguous Forms (ideas)

Hyperplane: 2, 3, 4, 7, 8, 10, 13, 15, 17, 18, 21, 22, 28

Perhaps the easiest explanation for this collection of tasks is a technical one, based
on the nature of scores rather than the nature of the tasks. Block Sorting C has Block
Sorting B as a necessary precondition: if a child cannot sort blocks in two ways (thus
receiving a score on B), he cannot sort three ways and, thus, cannot receive a score
on C. It is possible that this experimental dependence may have induced an inflated
correlation making this factor a kind of specific. But how, then, to rationalize Fist
and Thumb? That task did not load Factor F, defined as Dexterity, so it would appear
that some figural component is being tapped in this factor. The negative loading of
Ambiguous Forms may reflect in part the frequent clear separation between semantic
and figural aspects, or, since Ambiguous Forms (elaboration) is slightly experimentally
dependent on this test, its communality may be somewhat inflated and has been allocated
here. Task 26 correlates very near zero with Tasks 19, 20 and 6 - not negatively as
might be expected from these loadings. All in all, the factor in the position shown
above seems ambiguous, unless one regards it as a combination of artifact and chance,
in which case it should simply be disregarded.
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Factor GG (DMI) - A Suggested Revision

The graphic rotation produced improved results for Factor GG.

As noted in the discussion under Factor B, the varimax positions for Factors B and
G were rotated to yield BB (discussed above as DMU) and GG, presented below
and defined as DMI.

Loading Variable No.

7,

.52

.52

.52

.49

.38

Hyperplane: 1,

26

22

23

21

12

4, 5, 6,

Task

Ambiguous Forms (ideas)
Action Agent
Agent Action
Word Meaning
Food Naming

10, 15, 16, 17, 19, 24, 28

The dependent Block Sorting tasks are no longer confused with other variables, a bi-
polar factor is avoided, and some evidence is obtained to suggest a small differentiation
between quantity of ideas and imaginativeness or extensions of ideas. The presence
of an ability for producing semantic elaborations (from both figural and semantic stimuli)
is indicated by the similarity of loading of the three higher test items. The commonly
used name for this factor is elaboration.

The hyperplane is predominately representative of Factors A and E, both of which require
convergent thinking. As in our factor analysis of the four-year-old children, the diver-
gent production of implications (Factor F) is similar in content to the present Factor G.

While the separation of this factor from DMU is not as clear as one might hope, the
inclusion of Ambiguous Forms suggests the exercise of imagination, which warrants the
DMI interpretation.

Comparison of the Factor Analysis Results of the
Study of Three-Year Olds with that of the Four-Year Olds

Factor A. NFS convergent figural thinking is almost identical at the two age
levels.

Factor B. DMU, Ideational Fluency, is the same factor with many of the same
test items occurring in both age level studies.

Factor C. Dot Test Special. This test is a new one which was not given to the
four-year-old children.

Factor D. CMS, General Reasoning. This factor is similar to Factor C at the four-
year-old level.

Factor E. NFU, Production of Figural Units. Many of the same factor contents

were present in Factor F of the four-year olds.

Page 20



Factor F. Psychomotor Control. Compares in content meaning with Factor E
of the four-year-old test array.

Factor G. DMI, Originality. The similar factor content to this factor is found
in Factor F at the four-year-old level.

Thus, it can be seen that, with the exception of the Dot Test, which was a new item
for three-year olds, the meaning of the various factors is the same for both age levels.

Analysis of Contingencies of Factor Score and Questionnaire Items

Presented below for 11 selected items of the questionnaire are the number of children
represented in each category of each item and a verbal description of the relationship
of that distribution to the distribution of factor scores obtained by the children. Con-
tingency tables were prepared showing the cross-plot of each category and four or five
intervals for each factor score; in many cases, chi-squared values should not be com-
puted from these tables because too many of the cells had theoretical frequencies too
low to provide a reasonable estimate of the value of chi-squared.

Thus, each contingency table was reduced to a 2 x 2 table based on combinations of
apparently similar categories from the questionnaire items and combinations of adjacent
intervals in the factor score distributions. "Significant" results are thus based on the
chi-squared statistic computed from a 2 x 2 table. Because of the difficulty of inter-
preting the varimax Factor G, it is not cited in the listing below although two significant
chi-squared values were computed involving it, with items 5 and 11.

N varies from one questionnaire to another, as noted. There appeared to be no bias
in the factor score distributions arising from this kind of self-selection on the question-
naire.

1. Mother reads to child N = 227

No 24
Yes 203

This item is related to no factor scores.

2. Occupation of mother N = 371

Part-time employed 33
At home full time 245 (compared with all others in analysis)
Employed full time 80
Student 8
Deceased 5

When at-home-full-time-mothered children were compared with all others, more
of them have lower scores on Production of Figural Units than would be expected
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by chance. As a conjecture, perhaps the at-home mothers talk to their children
more and the children do not have as much opportunity to explore visually and
spatially. Or perhaps the explanation of these lower scores lies in the possibility
that the mothers who are at home do more for their children and expect less from
them. In other words, these children may have less experience in dealing with
objects and in visual and manipulative performances.

3. Occupation of father N = 364

Dead or unknown 11

Unemployed
Unskilled labor 34
Mechanically skilled 78
Business 126 )

Professional 89 )
Part-time employed 2
Student 11

Army 4

compared with all others in analysis

When children whose fathers were in business or a profession were compared with
all other children, more of them had lower scores on convergent figural thinking
than would be expected; on the other hand, more children with business or pro-
fessional fathers had higher scores on ideational fluency than would have been
expected were there no relationship. The finding that the fathers in business
and professions have children who are less able in manipulation and visual problem
solving is consistent with the above finding about children whose mothers are at
home full time.

The high scores on Ideational Fluency on the other hand perhaps indicates that
the home environment and expectation for these children is more oriented to
verbal competence and less to mechanical or spatial problem solving. There
is quite possibly a greater degree of verbal communication between these pro-
fessional and business fathers and their three-year-old children than exists in
the less favored homes. In the homes where the children are left to their own
devices, where they must fend for themselves to a greater degree, there is a
tendency for them to learn to manipulate objects for themselves and to solve
their own spatial problems to a higher level of competence.

4. Time father at home N = 253

Daily 205
Some free time 13

Weekends 10

Occasional visit 6
Never 17

Deceased 2

This questionnaire item was related to no factor scores.
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5. Age of child N = 370

Three years plus
0 months 32
1 month 25
2 months 27
3 months 35
4 months 38
5 months 28 Cumulative n = 185

6 months 37
7 months 21

8 months 21

9 months 20
10 months 31

11 month's 55

When children were grouped into those of three years, five months or less, and
three years, six months or more, age is related to convergent figural thinking,
to ideational fluency, and to general reasoning. In all cases, for each month
there is an average increase in score, although the prediction of ability from
age would not be very accurate for an individual child. The phi coefficient
of correlation ranged from .2 to .3, implying a rather large standard error of
estimate.

Comparing this finding with the age scores for four-year olds, the convergent
figural thinking and the psychomotor control scores at four years showed progressive
development throughout the age range, but there was no evidence of concurrent
growth in divergent productive thinking, either in originality or ideational fluency.
This finding implied that the four-year old's environment is not generally con-
ducive to growth in spontaneity and originality. However, the older the three-
year old, the greater the verbal fluency, although this does not hold true for
originality.

6. Type of nursery school N = 259
Title on questionnaire is Nursery School Attendance.)

Not attending now 98
Play school 35
Real nursery school 80
Day nursery or other 24
Never attended 10

Sunday school 12

No combination of categories could produce a relation to any factor score. Some
mothers of all three educational levels were working and used various kinds of
child care arrangements while they were at work. By far the largest number

Page 23



of mothers were at home full time. As can be seen from the distribution above,
many children were sent to some kind of child care program even if their mothers
were not working.

More children at the four-year level were in some sort of nursery school (72%),
a larger number of these were in the Detroit portion of our sample. No record
was made of the extent of nursery school attendance for the four-year olds as
was done for three-year olds since the questionnaire used was much more exten-
sive for this second study.

7. Previous months in nursery school N = 227

None 102
1, 2, 3 months 41
4, 5, 6 months 27
7, 8, 9 months 20
10, 11, 12 months 19

13 or more months 18

When all categories were considered, no significant relation could be found.
However, when only the 125 children having some previous attendance were
considered, more of those children attending seven months or more have higher
scores on both ideational fluency and divergent production of implications
(originality). The longer attendance in nursery school seems to enhance children's
fluency and imagination with semantic material. However, since, in Item 5,
the older child, the higher the score, it seems possible that longer nursery
school attendance means older children,. There may be some indication that
nursery school attendance may affect favorably the divergent behavior of three-
year-old children, but, since the relationship of age to attendance was not
studied, this cannot be affirmed.

8. Education of mother N = 369

Ninth grade or less 58
High school 202
College 109

There seems to be little difference in distribution of factor scores for children
whose mothers have high school or college experience. However, when children
whose mothers completed no more than ninth grade were compared with the other
children, the difference in scores were significant for all factors except dexterity.
In every case, more children with less schooled mothers had lower scores than
would be expected, and, of course, more children with more schooled mothers
had higher scores.

It seems quite possible that socio-economic status is a contributing, or at least
a concomitant, factor here although "occupation of father" was not as clearly
related to as many factor scores. The whole home environment seems set by the
mother - her interests and pursuits. On the other hand, extreme caution must
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be invoked at predicting aptitudes from the mother's level of education. Al-

though the chi-squared values are significant, the equivalent phi coefficients

of correlation are so small that attempting to predict aptitude of the child from

the mother's level of schooling would be rather ridiculous. The range of phi

is from .1 to .2 at best. The possibility that heredity is a factor cannot be

assumed.

Education of father N = 300

Dead or unknown
8

Less than high school 31

High school graduate 127

College attendance
87

M.A. or postgraduate
26

Ph.D. or higher
21

When children whose living fathers have completed no more than high school

were compared with children whose fathers have had any college experience

at all, more of the children of less schooled fathers had lower scores and, of

course, more of the children of more schooled fathers had higher scores than

would have been expected if education of the father had no relation to the fol-

lowing factors: convergent figural thinking and production of figural units.

It is interesting that the education of the father is related to figural tasks where

that of the mother included verbal tasks as well as figural. This finding is in-

triguing considering the reverse on figural material for children whose fathers

were in business or profession (Item 3) and presumably were better schooled.

The contingency table suggests that most of the differentiation occurs in the

upper quartile of the factor scores.

Sex of child N = 372

Boy 240

Girl 132

The sole relation here is with Ideational Fluency, with more girls having higher

scores, consistent with the common observation at later ages.

Geographical location
N = 384

Phoenix and vicinity 130

California areas
43

Detroit and vicinity
211
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When Phoenix and California were combined for comparison to Detroit, apparent
geographical differences were related to the following factor scores:

Convergent Figural Thinking
Production of Figural Units
Production of Semantic Implications
General Reasoning

For the three production factors, children from Phoenix and California had higher
scores; for general reasoning, children from Detroit had higher scores. These
differences might be related to examiner differences, selection differences, and
just perhaps differences in the general ambience of the two areas. Again, how-
ever, prediction is not indicated as the highest phi coefficient is .24 from pro-
duction of figural units, but the others are .15 approximately.. It is to be noted
that there are no differences in the two areas in ideational fluency.

Evidence of Thinking Types

Since the factors found for the three-year-old children are strikingly consistent with
those found for the four-year olds, it was decided that the Q study carried out for
the four-year-old children was sufficient evidence of thinking types. A summary of
these findings indicating at least six different profile types is repeated as ,a basis for
our consideration at the three-year level.

These ability-type patterns and relationships found at the four-year level may be sum-
marized by means of the following scheme for representing dominant factor score ratings
of the six profile groups.

Factor Names:

Factors
Patterns

1

2
3

4
5
6
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Very high rating 'H4 Low average
Superior ++ Very low
Average +- Varied

A (NFS) Ability to Organize Spatial Systems
B (DMU) Ideational Fluency
C (CMS) General Reasoning
D (NFU) Speediness in Spatial Modeling
E Psychomotor Control (small muscle)
F (DMI) Originality

B C D E

-H- V +- V
- -- +++ V +-H- - --
+++ .- ..... V -F-

+1- -- -H-+ ++
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A
Item N NFx

2 371 -

3 364 8.10

5 370 21.11

7 125 -

8 369 4.30

9 292 4.38

10 372 -

11 384 9.55

TABLE 8

Summary of Significant Relations of
Questionnaire Items to Factor Scores

(Three-Year Olds)

B D E G BB C;(.3

DMU CA NFU ? DMU WI

- - 5.52 - - -

6.16 - - - - -

11.53 28.84 - 5.58 8.06

- - - - 4.78 -

9.06 7.63 4.51 - 4.04 5.35

- - 13.77 - - -

4.23 - - - 4.77 -

- 9.71 88.06 10.59 - 11.00

Cell entries are chi-squared values computed from 2 x 2 tables. For one degree of
freedom, the following probabilities may be attached to chi-squared values:

Chi-squared Probability less than
> 3.84 .05
3 6.635 .01
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Thus, it may be seen that children falling in Type 1 are low in convergent production
(not good at following directions and organizing spatial systems). They are average
in ideational fluency, varied in general reasoning, and average or above in capacity
for motor speed. They were varied in psychomotor control of small muscles, and high
in originality.

1.0100....Mt

Each of the other types has its own range of abilities; none of the group studied was
excellent in every task, but showed a variation which should be clinically and edu-
cationally significant and helpful in diagnosis and planning for the child, once the
research results are organized in a useful format which can be applied for that purpose.
However, in the total test results, some children are found who are excellent and others
who are very low in every area. These were not included in the "Q" type analysis
for four-year olds. In both age groups, a few children of each of these two extreme
types were found.

In our projected study of retests of four-year olds when they become five years old,
it will be interesting to see how the type patterns for four-year olds hold up when
they become five years of age. We also intend to evaluate the three-year olds who
are being retested at the age of five years. In this way, we can determine the reliability
of the evaluations from one age level to the next.

CONCLUSIONS AND IMPLICATIONS

The factor findings for the three-year-old children are consistent with those already
reported for four-year olds as presented in the section "Comparison of the factor analysis
results of the study of three-year olds with that of the four-year olds." These factors
were identified as belonging to three different categories of "operations." In the con-
vergently productive category are the ability to organize related units into spatial
systems and the ability to reproduce with dispatch models from concrete elements, an
ability to produce a clearly defined precept (speediness in spatial modeling). In the
divergently productive category, "thinking" in the sense of a free flow of relevant
ideas (ideational fluency) and "originality" were identified. In the cognitive domain
is the ability to perceive relationships among parts and to understand and follow direc-
tions (general reasoning ability).

The sixth ability, which is judged to depend largely upon the child's general level
of maturation, is the psychomotor control of the fine musculature. A seventh unnamed
factor was found for the Dot Test item, which was not given to the four-year-old
children, and which, since it was univocal in nature, was not given a factor name.
It is being given to the five-year-old children, and the factor results of that study
should give more definite clues as to its factor meaning.

Related to the factor scores were 11 categories of information gained from the question-
naire and face sheet questions which the examiner asked the mother or the father at
the time the child was tested.

As in the findings at the four-year-old level, the three-year-old children showed a
substantially significant but modest gain throughout the age range of 12 months in ide-
ational fluency, originality and general reasoning.

There was a slight tendency for girls to excel in ideational fluency, and this is consis-
tent to findings in other studies. However, no other sex difference was found.
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The project had a definite intention of gaining a group of children whose mothers fell
into educational categories of ninth grade or below (one-fourth of distribution), high
school graduates (one-half of distribution), and college graduates (one-fourth of distri-
bution). However, it proved to be so difficult to locate mothers who had ninth grade
or less education that we failed to reach the goal set. However, there were 58 mothers
found for the three-year olds in the combined Detroit and Phoenix areas. There was
found little difference in the distribution of factor scores for children whose mothers
had attained high school or college education, but the children of mothers who had
completed no more than ninth grade were significantly lower for all factors except
dexterity (psychomotor control).

The children whose fathers' education level was no more than high school were lower
than those whose fathers had any college education at all (41%) in the following factors:
convergent figural thinking and production of figural units. It is interesting that the
education of the father is related to figural tasks while that of the mother is related
to verbal tasks as well as figural.

Two-thirds of the mothers were full time at home and, compared with all the others,
their children had lower scores on production of figural units than would be expected
by chance, tending to indicate the possibility that the mothers talk more to their
children and do more for them, expecting less in the way of visual and spatial perfor-
mance from them.

Also, when children whose fathers were in business or in a profession (56%) were com-
pared with all other children, more had lower scores on production of figural units.
A companion finding is shown with the above educational level of the fathers, and also
with the finding about children whose mothers are at home full time. On the other
hand, these perhaps more protected children have higher scores on ideational fluency
than the children of fathers of other occupational levels.

The amount of time the father spent in the home had no relation to the factor scores,
and the question of whether the mother takes time to read to the child also had no
relation to the scores made by the children.

Less than 3% of the children had never attended any kind of nursery or church school,
although 38% were not attending nursery school during the period when the test was
administered. No relationship between the scores and nursery school attendance was
found. However, children who had attended nursery school for seven months or longer
had higher scores on both divergent production factors. This may be simply in line
with the findings that the older children have higher scores. But since the divergent
production factors seem to be more affected by this attendance, it may imply that
nursery school attendance enhances children's fluency and originality.

There was a geographical differentiation found for these three-year olds from the two
widely separated areas. The Detroit children were better in the cognitive area of
general reasoning, and the Phoenix and California children were better in production
of semantic implications (originality) and in the convergent production factors. There
was no difference between the two areas in ideational fluency.

Again our findings in this report support the point of view that environmental stimu-
lation is an important factor in the development of the intellect in the preschool child.
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DIRECTIONS FOR ADMINISTERING AND SCORING THE TEST OF THINKING

General Directions

The testing should be done at a little table with small chairs. The child should be
seated so that his elbows are even with the table. The examiner should sit opposite
the child and see that the test materials are placed so that the child can manipulate
them easily. The room where the testing is done should be as free as possible from dis-
tracting objects, such as toys, and from distracting noises. Observers, such as parents
or other children, are to be present in the room only when in the judgment of the exami-
ner it will facilitate the testing situation. If present, the observer should remain discretely
silent.

The examiner should talk freely with the child and use various verbal devices to challenge
his interest. The tests should be called "games" and should be presented as "surprises"
and with a calculated intent to intrigue the child's curiosity.

The Face Sheet will be filled out as far as possible beforehand by the coordinator, but the
examiner is responsible for seeing that it is completed. As much detail as possible is to
be recorded about the child's performance and reactions to the test. All verbal responses
should be recorded completely. The order of tests may be varied if it seems desirable
to introduce one that has much appeal if the child's interest seems to be lagging.

It is important that there be a complete and accurate record. As soon as possible after
a child has been tested, the completed test record should be returned to the coordinator.

If the child has a bad cold or shows other symptoms of not feeling well, the test should
not be begun, or, if started, should be discontinued.

Directions for the Specific Test Items

Little Pink Tower

Materials: Five pink blocks varying in size from 3/8" to 2" . Build the pink tower behind
a screen, and then place it in front of the child. Then say, "See this pretty pink tower?
See how it is built with the biggest block at the bottom, then the next biggest, and on
up to this little baby block at the top. (Pointing to the blocks.) Do you think, if I
knock the tower down, you can build it again just the same way, with the big block
on the bottom and the little block on the top?" Whatever the response, tear the tower
down, taking care to have the blocks near together in easy reach and thoroughly mixed.

Recording: If the tower is not built correctly, mark failure and do not record the time.
Simply record "OK" and the time in seconds if order is correct. Start timing when the
child picks up the first block and stop time when the last one is placed. Describe any
further adjustments he may make. When he stops, ask, "Are you finished?" The raw
score is the number of seconds required to build the tower in the correct order.

Hidden Figures

A. Materials: Three pictures: (1) Mary's kittens, (2) mamma rabbit, and (3) pretty
balls on the grocery store shelves.
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Place picture #1, Mary's kittens, directly in front of the child, saying, "Here is a pic-
ture of Mary. She has some kittens. She has lost her kittens. Look all over the picture
to see if you can find her kittens."

Praise may be given for correct responses, such as, "That is good. Now find some more
kittens," encouraging the child to examine the picture carefully.

Have child put his finger on the parts he identifies as kittens. If you are not sure of
his identification, insist that he show you the kitten by putting his finger directly on
it. Count only the number of correct identifications and record. Also indicate if he
points to the same object more than once, but count only the one correct identification.
The examiner does not illustrate by pointing to a kitten.

Even if the child fails picture # 1, repeat the procedure for picture #2, mamma rabbit,
saying, "Here is a picture of mamma rabbit. The baby rabbits are hiding from mamma
rabbit. See if you can find them for her." The score is the number of baby rabbits
the child identifies. No sample selection of rabbits is permitted.

Repeat again for picture #3, grocery store prett balls, saying, "In this grocery store
there are some pretty balls hidden among these groceries. See if you can find them."
Score is the number of balls correctly identified. Do not count any other object, such
as grapefruit, even if it is round and looks like a ball. Note: The balls are easily
identified as having sections marked in black and white. No example can be shown
by examiner.

Score is total of objects correctly selected for all three pictures.

B. Geometrical abstraction: (5 year level)

Look at this figure. Can you find one like it in these drawings below? Mark it in each
of the drawings.

(2)
(3)

(4)

Score = number of figures correctly selected and marked.
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Block Building

Materials: Box of 12 straight, unpainted, or one color, one-inch cubes.

A. Straight Tower. Place the cubes on the table in front of the child. Pile up the
blocks one upon another, using one block as a base, until you have a structure several
cubes high. "See how high you can build these blocks." Tear these down. Start the
child to building upon one or two blocks, urging him to build the tower as high as he
can. "Let us see how high you can make it."

The score is the number of blocks placed in the tower, less the last one placed that
caused the tower to topple over.

B. Three Cube Pyramid Directions. With three of the cubes, build a pyramid on the
table directly in front of the child. This consists of two blocks slightly separated with
another resting on top of the two, evenly covering the open space. Enough room is left
between the model and the edge of the table for the child's copy. Say as you work,
"See what I am making? I wonder if you can make one just like it? Make it out of
these and make it right there," first pointing to the other three blocks that are placed
on the table to the child's left and then to the space immediately in front of the child.
Start the stopwatch as soon as the child picks up one of the cubes to start his building.
Do not permit the child to destroy the model pyramid if it can be avoided. Say em-
phatically, "No, you make one like this. Make it out of these, right here," pointing
out again what the child is to do. Stop the watch as soon as the child has achieved
a pyramid, whether or not he has removed his hand from it. Score is time for a correct
response. Mark all others failure without recording time.

Draw a picture of the child's response ( ). The degree of space between
the blocks is immaterial. Record comments which the child makes as well as the pattern
of performance. Break down the building, placing all the cubes together again, and
proceed with the next test.

C. Six Cube Pyramid Directions. Say, "Now see what I am going to make this time,
a bigger one. I wonder if you can make one like this? Make it right here, out of
these," (pointing to the space in front of the child and the remaining cubes). "Make
it just like this one." Do not permit the child to tear down the model if this can be
avoided.

Record a picture of the response as directed above. Record comments and other obser-
vations that can be made of this performance. The score is time taken to build the
pyramid correctly. No time is recorded for failure to make a satisfactory copy.

Ambiguous Forms

Materials: Three ambiguous form cards.

Hand Form 1 directly to the child with the small block number on the right-hand corner.
Ask, "What is this?" Record whatever he says. Then ask, "What else can you see?"
and urge him for further responses by asking, "Can you see anything else?" Record

verbatim everything the child says. Repeat this procedure for each of the other two
cards. This test is scored in two ways: (1) for ideas or whole objects; (2) for elaboration.

Page 37



(Example: (1) donkey, (2) tail, ear, or parts of object.) Record examiner's evaluation
of 1 and 2 by number of items mentioned for all three cards combined.

Word Meaning

A series of ten questions comprise this test.

1. What is this? (Pencil.) Hold the pencil out in front of the child.
2. What is it for?
3. What is this? (Chair.) Examiner puts her hand on the back of the child's chair,

making sure that it is the chair itself that is meant.
4. What is it for?
5. What is this? (Show horse.)
6. What is it for?
7. What is this? (Show dog.)
8. What is it for?
9. What is a house for?

10. What is a clock for?

Record the child's exact reply to each question. Ask the questions one at a time in
sequence. Hold up a pencil to the child for questions 1 and 2. For 3 and 4, touch
the chair on which the child is sitting. For 5 and 6, show the horse, and for 7 and 8
show the dog. Do not show the clock. If there is one in the room, do not point to
it. Allow time for child to think what he will reply and urge for responses if necessary.

(N.B. It is important that the child's complete reply is recorded. If there is a speech
problem, record as nearly as possible the sound pattern of the reply. Also note any
resistance to this item.)

Score is number of questions answered correctly.

Round Things

A. Materials: Card with eight simple drawings.

Say, "Show me the round things in the picture." Urge child to name the objects. If
the child does not point correctly, say, "No, I will show you things that are round."

Ball Circle Plate Moon Face

Record the number of objects correctly pointed out. If child does not point to the right
objects, mark his response 0.

B. "Tell me other things that are round." Do not give examples. If he gives one or
more round things, praise him and say, "Tell me some more things that are round."
Keep urging to get all the responses possible. Record all responses whether they are
correct or not, giving exact wording. One point for each object named that is round,
such as basketball, glass, eggs, apples, telephone pole, doorknob, cup.

Stick Tests

Materials: Small yellow box of 30 sticks. A drawn square, a drawn triangle.
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Part A

Procedure: (1) Remove the two cards and dump the sticks on the table. Say, "See
this box of sticks? See what I make. See. if you can make one like this." Make a
sample pattern with three sticks as you talk to the child, putting the pattern you build
in front of the child, and giving the child three sticks out of the pile. The pattern is
two parallel sticks with one stick perpendicular and between the other, an H on its
side (7). Draw in the space on the record sheet whatever the child makes, using
a short, straight line to represent each stick. Next make a chair pattern (H ) giving
the child five sticks out of the pile. Draw a record of the child's response.

Replace sticks into the pile of sticks on the table. Present the and i cards in
turn, giving the child six sticks from the pile. The child may mistakenly copy the
rectangular card instead of producing the square. If the A is produced as another.
El, examiner should say, "No," and trace the pattern of the A on the card and say,
"Make one like this." Score is number of objects copied correctly.

Part B

Give child eight sticks. "Now see what you can make out of these. Make something
different." Then give eight more sticks, encouraging different things. Draw the child's
response on paper representing each stick with a short straight line. If the child names
his production, be sure to record it, and also give any comments he makes as he makes
it. Repeat two more times, giving the child eight more sticks for each trial, leaving
the sticks already used as the child placed them. Draw each production. Do not ask
what it is, but, if child names it spontaneously, or talks as he makes it, record what
he says.

Score A = production of some combination of the sticks. All do not have to be used,
but, if the child simply makes the patterns he copied in Part A, allow no credit for
the attempt. Score B = credit one point for each production named.

A. Fist and Thumb

Directions: Place your right hand in front of the child, resting your elbow on the table.
When you are sure of the child's attention, close your hand, holding the thumb straight
up, and say, "See how I can make my thumb wiggle? Now first shut your hand just
as I do. Now see if you can make your thumb wiggle like mine." Record the hand
used by the child and the degree of success. No credit if fingers move with thumb.
Score is one point for success.

B. Thumb-Finger Opposition

Directions: Face in the same direction as child is facing so that, when you extend your
right hand, it is in the same relative position as the child's right hand. While you spread
your fingers wide apart, holding your hand with the palm facing the child, say, "Now
watch me and see if you can do this. Hold your hand out like this and keep your fingers
wide apart." See that child spreads his fingers properly. Then say, "Now touch your
thumb to each finger this way." Demonstrate several times, starting with the first finger
and on to the fourth, touching each finger in succession. "Now you do it." Three
trials may be given. Record the degree of success, remembering that only the touching
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of all four fingers in succession with the fingers spread apart is credited as success.
One point credit for at least one success.

C. The Thumb and Finger Test - Two Hands (5 year level)

Examiner demonstrates as follows: "Now I want to see if you can do this." Put the
two thumbs together touching ends. Then separate and join the two first fingers, separate
and join the middle fingers, separate, and join the ring fingers, and finally the little
fingers, each time separating the preceding finger junction. Score is one point for
success.

Decroly Matching

Materials: Two large cards, each containing four silhouette pictures. Each of the
pictures is duplicated on a small card. There are eight of these.

Directions: Place the large cards side by side in front of the child, with the bottom
of the cards nearest the child. Then spread the small cards on the table below, and
on each side of the large cards so that each picture is visible. No system of arranging
these small cards need be observed exactly, but the ball should be placed immediately
in front of the child below the large cards and the small cards should not be placed
contiguous to the pictures they match on the large card.

Say, "Do you see these pictures?" pointing to the large cards. "Each one of them
has another picture among these," pointing to small card which is exactly like it.
"Let us see how quickly you can put the two pictures together, the little card on the
big one." If the child does not understand, continue, "Show me the ball. Good!
Now find me a ball among these. That's right, now put this ball on top of the other
ball." If the child does not place the ball correctly, show him where it belongs.
Continue, "Now find the other pictures that are alike and put them together, the little
card on top of the big one." Record whether or not the ball needs to be demonstrated
and the number correctly placed. After the ball has been demonstrated, if the child
places the small cards incorrectly, make no comment. Score = one point for each card
correctly placed, allowing no point for the ball if it needs to be demonstrated.

Action Agent Test

Materials: Six action questions with the accompanying elaborative questions for each.
The six questions are as follows:

"What runs?"
"What bites?"
"What melts?"
"What stings?"
"What explodes?"
"What smiles?"

Method: Ask the child, "What runs?" Whether or not he answers correctly, give him
some more answers, like "boys," "girls," "dogs," etc. Then proceed with other action
questions. If he gives only one or two answers in each case, urge him to give more
answers. Give no more illustrations.

Page 40



Record all replies for each question. If the child does not know an answer to the first
question, continue for at least three other action questions before discontinuing. Score:
total number of answers given to all six questions.

Wallin Peg Board B (3 year level)

Materials: The Wallin Peg Board B.

Remove pegs from board in full view of child and place them in a row beside the board
next to child. Say, "See if you can put them back in their holes," pointing to pegs,
then to board; continue pointing to pegs and the board, saying, "Put them back," until
child grasps idea, or until failure is obvious. Do not demonstrate. Place no emphasis
on speed. Encourage child to continue. Give three trials, if child is successful in
first trial. Give time score, only on completely successful trials. Score is the time
in seconds for the best performance in the three trials.

Food Naming (4 and 5 year level)

"Now we are going to talk about food. Tell me all the things that people eat." Urge
child to give more answers and record complete responses in order.

Record all answers. No credit for giving food for an answer. Score one point for each
correctly named food.

Agent Action

Ask the five questions with a supplementary question for each.

1. What can you do with a ball?
What else can you do with it?

2. What can you do with a wagon?
What else can you do with it?

3. What can you do with c piece of paper?
What else can you do with it?

4. What can you do with a knife?
What else can you do with it?

5. What can you do with a bottle?
What else can you do with it?

If the child cannot give an answer to the first question, give two illustrations such as
"you can throw it" and "you can roll it." In each case, keep asking, "What else?"
until the child gives no more answers.

Record in detail all the child's answers. Ask all five of them even if he fails the ones
before. Score = number of correct answers to all five questions. There may be many
more than five _answers.

Drawing Test A

A. Copy Line, Circle, Cross

Materials: A horizontal line, one inch in length, on a 3 x 3 inch card; a circle one
inch in diameter on a 3 x 3 inch card; and a cross consisting of two moderately heavy
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lines one inch long bisecting each other perpendicularly drawn on 3 x 3 inch card.

Directions: (1) Place the paper on which the line is to be drawn in front of the child
and give him a pencil. Place the card with the line in horizontal position directly
above the section of the sheet on which the child is to draw. Say, "See how nicely
you can make one like this." If the child fails the first try, have him try again. If
he starts to draw the line on the card, say, "No, make it on this sheet of paper."

(2) Place the cord with the circle directly in front of the child and above the center
of the sheet as before. Say, "Now see if you can make one like this." If the result
is a moderately good circle, continue with the cross. lf, however, the result is ques-
tionable, ask him to make another, covering up the first drawing with the model card.

(3) The method is the same as for the copying circle test, using the card on which the
cross is drawn. Give a second trial if the first is failed or questionable.

Score for three-year olds = one point for each success.

11:SoEy Star and Diamond

Materials: Two 3" x 3" cards with a star (*) drawn on one and a diamond on the
other. The star consists of three 1" lines bisecting each other at angles of 60 degrees.
The diamond has a longer diagonal of 1 1/2", the shorter diagonal 1", and all four
sides are 1".

Directions: The method for giving these two tasks is exactly the same as for drawing
the line, circle and cross in the preceding test. Try not to be concerned if the child
fails either or both of these difficult tasks, but simply say sympathetically, "That is a
hard one do, isn't it?" if he indicates he is unhappy about his results.

Score for four and five-year olds = one point for each success.

Following Directions

Materials: A nest of cubes and four different colored small cars - yellow, green, red
and blue.

Part A
woolf...1.101***oroOld

Show the nest of cubes to the child and then take it apart, calling the child's attention
to the process, placing the separate cubes on the table with the open ends up in mixed
order rather than in order of size. Before allowing child to have the cubes, put them
together in the correct' ,st arrangement, making sure that the child is attending care -a
fully to the process. The order of demonstration is to place the smallest cube in the next
larger, and these two in the next larger, and all three in the largest cube. Talk to
the child in some such manner as this: "See this one will go in here, and this one goes
in here, and this one goes in here, and then we put this one in here, and they all fit
together like this. Now we take them apart and put them on the table again." Then

separate the cubes again and arrange them in haphazard position directly in front of
the child. Ce,ntinue, "Now you put the boxes together just as I did."

Start the stopwatch the instant the child touches the cubes preparatory to arranging

them. S..igestions as to method are permissible only during the demonstration and are
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not necessarily confined to any formula. Make the test as interesting and as intelligible
to the child as possible without actually doing it for him.

Record time credit for any successful performance. If all the cubes are nested together,
with none of the three smaller ones projecting outside the fourth, consider the result
a success, even though one or more of the cubes are turned in the wrong direction.
Score = time for completion if successful, Indicate when task is failed.

Part B

Directions: Place the boxes (may be called garages) to one side. Select one box and
one car for the first four parts of this test item, and place them in front of the child,
the car near the child, the box further back. Then give the first direction: (1) Put
the car on the box.

If this is not done, demonstrate what is wanted by placing the car on top of the box.
Record the response. Put the car back in front of the child. Then give directions 2,
3 and 4. Without further demonstration, following the order of directions as given,
each time removing the car and placing it in front of the child.

(2) Put the car in the box.
(3) Put the car in front of the box.
(4) Put the car behind the box.

For the directions 5 through 8, the four cars are placed in front of the child in a row,
and he is asked to carry out the four color discrimination directions:

(5) Show me the red car.
(6) Show me the blue car.
(7) Show me the green car.
(8) Show me the yellow car.

Record success, or whatever response the child gives for each of these.

For directions 9 through 11, the boxes are spread out in order of size in front of the
child with the largest box to his right, and approximately two inches apart. The di-
rections are given in order asking the child to put his finger on the box if he tends to
point ambiguously.

(9) Show me the biggest box.
(10) Show me the littlest box.
(11) Show me the box that is almost as big as the biggest box.

Record response for each discrimination.

Part C

Directions: With the cars and boxes arranged as in B, give the following directions
one at a time, recording response and each time returning the car back to its original
place before giving the next direction. The directions to be given:

(1) Put the green car on the littlest box.
(24 Put the blue car behind the pink box.
(3) Put the yellow car in the blue box.
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(4) Put the red and green cars in front of the box that is almost as big as the biggest box.

(You may let the child play with these cars and boxes for q brief time while the next
two items are being asked, interrupting his activity if he seems to be too absorbed to
attend to the question, saying, "Now tell me this, first.") Score = one point for each
correct response.

Drawing Completion

A. Face Completion

"H. e is a face. It has a nose and two eyes. See, it has no mouth. See if you can
make the mouth where it belongs."

Score = one point for success in placing mouth in relatively correct place.

B. Block Completion

Place the sheet with the partially completed block in front of the child, with the un-
completed "A" facing him, saying, "Here is a toy block. See if you can finish it. I

will draw one line and then you make some more to make it look more like a toy block."
Then, with the pencil, complete the line for the upper right-hand corner. Make no
marks on the drawing other than the one demonstration line. Allow the child to draw
freely whatever he wishes. Do not insist that he draw lines only on the block.

Score = one point for each correctly added line or completed line.

C. Pie Completion

pace the paper with the pie completion drawing in front of the child, saying, "Here
is a pie. Let us cut it up into pieces. See, I'll finish cutting this piece. You finish
the pieces started and see if you can make some more slices."

Complete the line starting at the center to the edge of the pie. Draw only this one
line, leaving the other partially drawn lines for the child to complete. Praise the child
as he works and urge him to make more slices. Be careful to preserve the drawing just
as he makes it. Do not add any more lines than the one you make to demonstrate.

Score one point for each line drawn from the center to the circumference of the pie.

Scores for B and C are combined.
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D. Dot Test

"Do you see these dots? I am going to connect them like this." (Draw the connecting
line.)

"Now here are, some dots. You draw lines connecting them any way you wish."

f

I

Scoring Key

A. Originality
0 - No deviation - all the same - can be a perfect performance; scribbling, or

failure.
1 - Piecemeal - poor in execution, scribbling around dots, dots unconnected.
2 - One divergence.
3 - Two divergences or unusual plan not well worked out.
4 - Unusual plan, two obviously planned patterns, unusual features added.
5 - Three patterns or strikingly original with intent to connect the dots. Unusual

plans well worked out.

B. Following Directions
0 - Failure - no evidence of following directions, scribbling with no plan.
1 - Not all dots connected, some scribbling.
2 - Evidence of intent to follow directions, but poor execution. Not more than

two dots omitted.
3 - All dots connected, execution only fair.
4 - Excellence in carrying out directions, lines well drawn.

E. Face Completion (5 year level)

"Here is a face. It has an eye. See if you can finish this face."

Score = one point for each correct addition to the face, including ears, hair, etc.
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Block Sorting

Directions: Say, "Here are some pretty blocks. I'm going to put one block in each box."

Place one of the largest blocks in each of the four boxes. This will give one block of
a different color in each box, Place the remaining blocks, each one flat and separate,
in front of the child, saying, "Put all the rest of these blocks in the boxes where they
belong." Record number of blocks placed correctly for each sorting and type of sorting
made.

Trial 1. Color : Pink Blue Green Yellow
Shape : Square Diamond Circle Triangle

Score = one point for either color or shape with not more than two errors.

Repeat with the same starting blocks rind say, "Now, do it a different way."

Trial 2. Color : Pink Blue Green Yellow_
Shape: Square Diamond Circle Triangle

.....,

If the child starts to repeat his sorting methods say, "No, do them a different way."
If he is confused and does not understand, say, "Let me give you a hint," and place
the second row of whichever category he is expected to do.

Score = one point for either color or shape, if this response is different from Trial 1.
No credit for repeating same sorting method used in Trial 1.

Empty boxes again, and this time place each square block in a separate box. Say,
"Now put all the blocks in the boxes where they belong." Check choice of sorting
category and record the number of blocks correctly placed in each box.

Trial 3. Color : Pink Blue Green Yellow
Size : Largest Next Next Smallest

If child repeats color sorting, say, "No, a different way." If he does not understand
and begins haphazard placing, say, "No, I'll give you a hint," and place the next level
of sizes across all four boxes.

Score = one point for correctly following directions for Trial 3.

Score for Trials 2 and 3 are combined - a flexibility score.

(1)
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1. "Let's pretend these are pieces of candy. You want to give Mother a piece of this
candy bar and keep a piece for yourself. Draw a line to show how you could cut
it so that the two pieces are the same size."

2. "Now, cut this long bar into four pieces, each the same size."

3. "Cut this candy stick into two pieces."

4. "Are all these pieces the same size?" If answer is yes, do not ask the next two
questions:

"Which piece is smallest?"
"Which piece is biggest?"

Score = one point for each piece of candy cut into the correct number of sections.
They do not have to be equal in size.

The last question is a conservation question and is scored separately.
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